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To flavor or not to flavor the colonoscopy preparation solution?Colorectal cancer (CRC) is a worldwide health problem
and has become the third most commonly diagnosed malig-
nancy affecting the global population.1 In recent years, CRC in
Taiwan has become the most prevalent type of cancer, and is
the third leading cause of cancer deaths in the country.2 It is
estimated that approximately 70e80% of CRC cases originate
from adenomas, which play a role in the early stages of the
carcinoma sequence. Recent evidence also reveals that poly-
pectomy during CRC screening can result in a 50e90%
reduction in the rate of CRC mortality.3 Among the modalities
of CRC screening, colonoscopy is the only examination that
allows for both identification and removal of polyps during the
same procedure.4 Accordingly, the success of any CRC
screening is dependent on the relative quality of the colono-
scopy procedure itself. The ability of patients to evacuate their
bowels effectively through proper bowel preparation is one of
the important factors leading to a successful colonoscopy,
which will enhance the adenoma detection rate.5 To prepare
for a colonoscopy procedure properly, patients must consume
a purgative solution that bears an unfavorable taste and also
induces large-volume diarrhea, with frequently reported bouts
of abdominal discomfort, bloating, nausea, and vomiting.
Therefore, it is not surprising that inadequate bowel prepara-
tion before colonoscopy is common; in fact, up to one-quarter
of patients presenting for colonoscopy have prepared inade-
quately. This inadequate bowel preparation is important
because it is linked to poor outcomes and high costs. For
example, Rex et al found that patients with inadequate prep-
aration had 45% fewer polyps detected and 5% more incom-
plete or aborted procedures than those with adequate
preparation.6 Thus, inadequate bowel preparation can lead to
more incomplete examinations, identification of fewer polyps,
repeated colonoscopies, and a higher cost of care.
Polyethylene glycol (PEG) has become one of the most
commonly used regimens for colonoscopy preparation.
However, PEG is associated with abdominal fullness due to
large-volume fluid intake, which is sometimes accompanied
by uncomfortable sensations of fullness, nausea, and vomiting.
As a result, administering low-volume PEG combined with
adjunctive laxatives has proven to be effective as compared
with large-volume PEG, and this solution mixture is better
tolerated by patients undergoing colonoscopy. Nevertheless,
some patients still suffer from abdominal discomfort during
the colonoscopy preparation. In the current issue of Journal of1726-4901/$ - see front matter Copyright  2012 Elsevier Taiwan LLC and the C
http://dx.doi.org/10.1016/j.jcma.2012.10.002the Chinese Medical Association, Lan et al conducted an open
trial to evaluate the beneficial effect of adding Citrus retic-
ulata peel (CRP) as an adjuvant to low-volume PEG for
colonoscopy preparation.7 In traditional Chinese medicine,
chen pi (the dried CRP) has been widely used for centuries as
a remedy to treat indigestion (fullness, nausea, and vomiting).8
The peel is aromatic and pungent in taste, and C. reticulata has
been demonstrated to improve gastrointestinal motility in
animal models of both in vivo and in vitro tests.9,10 With the
purportedly favorable flavor and taste of CRP and its proki-
netic effect, the authors tried to confirm that CRP may
improve the patients’ tolerance and quality of colonoscopy
preparation in an open trial. The authors identified a trend that,
from the endoscopists’ point of view, may enable better
colonic visibility in the PEG þ CRP group. The acceptance
rate and adverse effects including vomiting, bloating, and
insomnia were also significantly lower in the PEG þ CRP
group. Nevertheless, the incomplete preparation rate in both
groups is extremely low and without significant difference (0%
vs. 2.9%).
Very few reports are available that compare the effect of
flavor on patient tolerance and acceptance during colonic
preparation. Froehlich et al first compared the PEG solution
with regular and low-salt content alternatives in a double-
blinded fashion.11 They found that the difference in the salt
concentrations of the two solutions could not be regularly
distinguished by a group of healthy volunteers. BothMatter and
Diab and Marshall found that patients seemed to prefer lemon-
flavored solution over other PEG solutions.12,13 However,
around 20% of the patients still favored the unflavored solution.
Hayes et al further demonstrated that flavor does not appear to
be a factor in respondents’ completion of the colon preparation
nor in the effectiveness of cleansing.14 From these previous
studies, and from Lan and team’s investigation, we can
conclude that while adding flavor may increase patients’
acceptance and tolerance of colonic preparation solution, it
seemed not to affect the effectiveness of bowel cleaning.
The mechanism behind the beneficial effect of CRP and
patient acceptance and tolerance is unclear. As stated in the
paper, it can be complex, factoring in the influence of
a combination of both prokinetic and aroma effects from CRP.
As mentioned, although C. reticulata was demonstrated to be
effective in enhancing gastrointestinal motility in animal
models,9,10 the active component responsible for its prokinetichinese Medical Association. All rights reserved.
62 Editorial / Journal of the Chinese Medical Association 76 (2013) 61e62effect remains unknown. Further research that better elucidates
the identification and even purification of this unknown
substance may contribute to the field. The physiological and
psychological effects of aromatherapy have been recognized
in folk medicine for a long time. Despite this fact, it has also
been demonstrated that placebo can be as effective as
aromatherapy in relieving postoperative nausea.15 Thus, the
beneficial effect observed in the current study can potentially
be, at least in part, from the placebo effect.
In conclusion, adding flavor as an adjuvant to colonoscopy
preparation may increase the patient’s tolerance and accep-
tance of the preparation solution. However, this modification
did not seem to influence the effectiveness of patient bowel
cleaning greatly.
Ching-Liang Lu
Division of Gastroenterology, Department of Medicine, Taipei
Veterans General Hospital, Taipei, Taiwan, ROC
Institute of Brain Science, National Yang-Ming University,
Taipei, Taiwan, ROC
Corresponding author. Dr. Ching-Liang Lu, Division of
Gastroenterology, Department of Medicine, Taipei Veterans




1. Gellad ZF, Provenzale D. Colorectal cancer: national and international
perspective on the burden of disease and public health impact. Gastro-
enterology 2010;138:2177e90.2. Wei P-L, Lin S-Y, Chang Y- J. Cigarette smoking and colorectal cancer:
from epidemiology to bench. J Exp Clin Med 2011;3:257e61.
3. Mu¨ller AD, Sonnenberg A. Protection by endoscopy against death from
colorectal cancer. A case-control study among veterans. Arch Intern Med
1995;155:1741e8.
4. Lieberman DA. Clinical practice. Screening for colorectal cancer. N Engl
J Med 2009;361:1179e87.
5. Spiegel BM, Talley J, Shekelle P, Agarwal N, Snyder B, Bolus R, et al.
Development and validation of a novel patient educational booklet to
enhance colonoscopy preparation. Am J Gastroenterol 2011;106:
875e83.
6. Rex DK, Imperiale TF, Latinovich DR, Bratcher LL. Impact of bowel
preparation on efficiency and cost of colonoscopy. Am J Gastroenterol
2002;97:1696e700.
7. Lan HC, Liang Y, Hsu HC, Shu JH, Su CW, Hung HH, et al. Citrus
reticulata peel improves patient tolerance of low-volume polyethylene
glycol for colonoscopy preparation. J Chin Med Assoc 2012;75:442e8.
8. Ou M. Regular Chinese medicine handbook. Taiwan: Warmth Publishing
Ltd; 1999.
9. Li ZH, Ye CC, Pang G-G, Zhong H- Y. Effect of extracts from Citrus
aurantium on gastrointestinal function of mouse. Food & Machinery
2007;6:57e9 [in Chinese].
10. Liu KJ, Xie TP, Li W. Effect of some Chinese herbal drugs on the
contraction of colonic muscle strips in rats. J Shandong Univ
2003;1:40e1.
11. Froehlich F, Fried M, Schnegg JF, Gonvers JJ. Palatability of a new
solution compared with standard polyethylene glycol solution for
gastrointestinal lavage. Gastrointest Endosc 1991;37:325e8.
12. Matter SE, Rice PS, Campbell DR. Colonic lavage solutions: plain versus
flavored. Am J Gastroenterol 1993;88:49e52.
13. Diab FH, Marshall JB. The palatability of five colonic lavage solutions.
Aliment Pharmacol Ther 1996;10:815e9.
14. Hayes A, Buffum M, Fuller D. Bowel preparation comparison: flavored
versus unflavored colyte. Gastroenterol Nurs 2003;26:106e9.
15. Anderson LA, Gross JB. Aromatherapy with peppermint, isopropyl
alcohol, or placebo is equally effective in relieving postoperative nausea.
J Perianesth Nurs 2004;19:29e35.
